The titration of the active centers of cellobiohydrolase from Trichoderma reesei.
A novel approach has been developed for the titration of enzyme active centers and for the determination of the molecular activity of enzymes. It is based on the simultaneous use of a nonspecific chromogenic substrate and a specific ligand (a substrate or an inhibitor), the latter being tightly bound with the enzyme's active center. The approach is demonstrated using the titration (that is, the determination of the molar concentration of the enzyme active centers) of purified cellobiohydrolase I (CBH I) (EC 3.2.1.91) of the fungus Trichoderma reesei. p-Nitrophenyl-beta-D-lactoside was used as a reference substrate (Km = 0.5 mM), and cellobiose and CM-cellulose as specific ligands. The molecular weight of CBH I as it was determined by the titration with cellobiose was 42,000 +/- 3,000. The inhibition constant by cellobiose was (6 +/- 1) X 10(-6) M. The value of the catalytic constant for the hydrolysis of p-nitrophenyl-beta-D-lactoside calculated from the titration data was equal to 0.063 s-1. CM-cellulose turned out to be more efficient titration agent for cellobiohydrolase than cellobiose, and might be used for the titration of the enzyme in concentrations of the latter of 0.008-0.02 mg/ml. The titration data showed that the inhibition constant of CM-cellulose toward CBH I was equal to (1.0 +/- 0.2) X 10(-7) M.